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Background: Currently, normal values for electrocardiogram (ECG) measurements are not well established for patients 18 to 35 years old. We 
sought to develop normal values for this patient population so diagnostic criteria for abnormal ECGs in this age group can be better established.
Methods: We queried all ECGs stored at a single institution over a 30 year period. We included ECGs in this age group that were interpreted as a normal 
by a credentialed provider, had a QRS <120ms, a PR interval ≥110ms, and a R wave axis ≥-30 and ≤90 degrees. The ECG measurements were derived by 
GE’s 12 SL software, and patient demographics were entered at the time of acquisition. Statistical analysis was performed with SPSS 19.
Results: This query yielded 99,499 “normal ECGs.”After exclusion of duplicates and ECGs with incomplete demographic data, there were 55,218 
patients in the final cohort. Average R wave amplitude in mV with standard deviations are as follows; I: 5.9 (2.6), II: 13.0 (4.4), III: 8.0 (5.3), AVF: 
10.4 (4.8), AVL: 2.1 (1.9), AVR: 0.8 (0.8), V1: 2.4 (1.6), V2: 6.2 (3.4), V3: 10.3 (5.4), V4:1 5.9 (5.9), V5: 15.4 (4.7), V6: 12.6 (3.8). Mean intervals in 
ms with a range of ± 2SD are as follows; PR: 148.3 (111.3;185.3), QRS: 88.7 (71.4;106.0), and QTc: 413.2 (376.9;449.6). Mean axis with a range 
with of ± 2SD are as follows; P wave: 48.4 (6.4; 90.4), R wave: 61.6 (18.0;105.2), and T wave: 44.4 (11.4;77.4). Additional variables examined 
include P wave duration and amplitude, ST segment deviation, T wave amplitude and the effects of gender and ethnicity on these measurements. 
Additionally, ANOVA and multilinear regression were performed and derived the following model for the R axis; R Axis=106.8 + 0.9(Gender) - 0.6(Age) 
-1.3(BMI) +1.5(Race), p<0.0001 and r2=0.09.
Conclusions: This data represents the largest reported set of normal ECG values for this age group and will help to define the reference values for 
this patient population and, potentially, better recognize abnormal ECGs in this cohort. Additionally, this data would support changing the reference 
values for this age group to include a PR interval down to 111ms, an R wave axis up to +105 degrees, and a normal QTC that extends down to 
377ms.
